The article is devoted to the problems of determining quality and safety of extruded feed additive (EFA) with algae. It is used in the production of mixed feed and premixes.
Introduction
The safety of the final products of animal origin depends on the safety of feed and feed raw materials used for its production. In Ukraine the Law No. 2845 «About safety and hygiene of feed» was adopted in december 2017. It allows creating conditions for the development of the feed market in Ukraine and promotes the growth of the quality and safe feed production. Safe feed are the feed that does not have a negative impact on the health of people or animals or the feed that does not make food products of animal origin dangerous for human consumption.
The safety of feed depends on: the quality of feed raw materials; the conditions of its transportation and storage; technological process of production. The safety and quality of feed raw materials and feed products are determined using analytical methods accredited by the National Accreditation Agency of Ukraine or the relevant foreign accreditation system.
Along with traditional methods of analytical chemistry today express and toxicological methods of analysis, for example, marking, biotesting, become widespread. Modern biotesting methods are based on determining the action of toxicants on specially selected organisms in standard conditions with the registration of various behavioral, physiological or biochemical parameters [1, р. 17-20] .
In the world feed industry today the use of seaweed is of great importance in the form of flour, crumb and suspensions. In the feed industry brown algae are the most widespread due to the greatest yield, ease harvesting and other properties. The use of seaweed in the composition of feed allows to balance feed by microelements and to reduce the need for antibiotics. Brown algae contain a significant amount of amino acids, including methionine, valine, isoleucine compared to other types of algae. The brightest representative of brown algae is Laminaria [2, р. 1-17; 3, р. 74-84; 4, р. 389-420].
The technology of obtaining an extruded feed additive (EFA) using the Laminaria algae has been developed in the Odesa National Academy of Food Technologies at the Department of Feed Technology and Biofuel. The mass fraction of algae is 12,5 ... 15,0 % in the additive. This technology includes the dosage and mixing of pre-ground algae and grain, the extrusion of the resulting mixture, the cooling and the grinding of the finished extrudate. This method can significantly reduce the cost of preparing algae by eliminating the energy-intensive drying process, and expand the assortment of feed products. The obtained additive can be used separately or as a component of mixed feed, PVA, PVMA, premixes [5, p. 28-29; 6, p. 44-50].
The obtained extruded feed additive with the algae is characterized by a significant content of mineral substances (2,15 %), raw protein (9,13 %), polysaccharides, vitamins. Ash contains a significant amount of iodine (45.96 mg / kg). In contrast to inorganic iodine, it has high bioavailability because it is in combination with proteins. However, the percentage of algae and additives with significant content of iodine in the composition of mixed feed should not exceed 5 % to avoid risk of poisoning and illness of animals and poultry [7, p. 278-290] . In addition, algae grown in natural conditions, especially in areas with a difficult ecological condition, can accumulate toxic substances from reservoirs. This is due to the significant sorption capacity of algae and considerably restricts their use in the composition of mixed feed.
Today, the issue of determining the organicity of feed raw materials, feed additives and mixed feed by experimental methods is acquiring significant relevance. In scientific works [1, p. 17-20; 8, p. 18-23 ] the expediency of determining the criterion of feed and food products organicity according to the values of organoleptic quality indices, complex safety indicators, comprehensive indicators of nativeness and indicators of products biological activity was substantiated.
The purpose of the study was to assess the organic and ecological nature of the extruded feed additive with algae using biotesting methods.
Materials and methods of research
Research objects: Laminaria algae, crushed grain of corn, feed additive with algae before and after extrusion at the following ratio of algae to grain of corn: sample number 1 -10:90; sample number 2 -12.5: 87.5; sample number 3 -15:85.
Indicators of organicity were determined using a set of biotesting methods:
-a certified method of biocrystallization (crystallographic method), which is based on a qualitative and quantitative description and interpretation of crystalline formation of biosubstrate products and water in the presence of CuCl 2 salt [9, p. 97-104; 10, p. 1-23];
-index of oxidation-reduction potential (ORP) of hydrogen solutions of experimental samples using ORP-200 ORP-meter. In order to determine the ORP in appropriate ratios the samples were mixed with distilled water for 30 minutes at room temperature and were left for 15 minutes to precipitate the particles and form a precipitate. After filtration of the obtained aqueous extract its value of ORP was determined by immersing the ORPmeter electrodes into a test fluid reservoir. The values of ORP were fixed after stabilizing the electronic indexes on the screen for 10-15 minutes. [11, p. 32-47] ;
-organicity using Colpoda steinii culture. The research was conducted in accordance with GOST R 52337-2005. The live dry cysts of Colpoda steinii infusion in a nutrient medium have the ability to excystation after a 16-hour incubation at a temperature of 28 °C. They lose mobility in contact with toxic substances. The degree of toxicity of the experimental sample is determining by the time after which the infusions stop moving indicates [12, p. 37-48] . The suspension with excystic infusions was combined with an equal volume of the experimental sample at an incubation temperature of 28°C. A drop of the mixture was seen in a crushed drop under a microscope with an increase of 80 x 150. The condition monitoring of infusion Colpoda Steinii in control and experimental samples was carried out during the first 3 minutes; 10 minutes and 3 hours.
Research results
The evaluation of the organicity indicators of the experimental samples was carried out visually on the following indicators: morphological features -features of curly needles, local features, interconnection of individual morphological features, symmetry of the picture, textural features (structure density, regularity of branches), overall image quality (integration, coordination).
Biocrystalograms of experimental samples are presented on Fig. 1 and 2 .
The symmetry of the drawings, the size of the crystals and their branching for the obtained biocrystalograms of the experimental samples (Fig. 1) indicate their natural origin. This is due to the fact that the shapes of the formed crystals needles are not deformed, straight and have different lengths, and the branches are all similar to each other.
The structure is not very dense, the needles are straight -not curved. Such a character of biocrystalograms suggests that during the cultivation and subsequent processing of algae and grain raw materials, substances that could affect the structure of finished products were not used. Consequently, these algae and grain raw materials are environmentally safe and do not endanger the environment or the health and life of animals and humans.
For biocrystalograms of the EFA with algae ( Fig. 2 ) a more needle-shaped branched form of crystals on the limbs is characteristic. This is due to the chemical changes in the components, namely dextrinization of starch and the formation of a stable carbohydrate-protein complex during the extrusion of experimental mixtures.
One of the important factors in the regulation of the parameters of oxidative-reducing reactions occurring in any liquid medium is the activity of electrons or ORP of this medium. Normal ORP of the internal environment of the animal's organism is in the range from -200 to +100 mV. This means that the internal environment of the organism is in a restored condition.
When determining the ORP of the EFA with algae it was established that the value of the ORP is within the range of +129,0 ... +144,0 mV (Fig.3) .
This corresponds to the value of the ORP of the internal environment of the animal's organism. Thus, the electrical energy of cell membranes will not be spent on correction of the activity of electrons, and the product will be easily digested, since it has a biological compatibility with the animal's organism.
The degree of toxicity of EFA with algae was evaluated according to the scale of toxicity assessment:
-very toxic (the death of most Colpoda steinii comes within 3 minutes);
-toxic (the death of most Colpoda steinii comes within 10 minutes); -slightly toxic (the death of most Colpoda steinii comes after 3 hours); --not toxic (for 3 hours most of Colpoda steinii remain mobile).
The results of the determination of complex ecological and toxicological indicators of safety of the finished EFA with algae by the method of biotesting using Colpoda steinii are presented in Fig. 4 . As can be seen from the data in Fig. 4 initial algae are a very toxic product, but they can not be used in feed without pretreatment.
The application of the extrusion allows to add up to 15% Laminaria algae to the feed, with the requirements not exceeding the limit of toxicity of the feed additive.
On the basis of the laboratory of biochemistry of the Institute of Stomatology of the Academy of Medical Sciences (Odessa) under in vivo conditions, a biological assessment of extruded algal supplement was carried out. Three groups of white rats at the age of 2 months were formed with an average live weight of 105.6; 1 control group consumed full-feed combi-feed for laying hens with extruded corn; 2 research group -complete feed with the inclusion of 25% EFA; 3 research group -full ration compound feed 3% of EFA (taking into account the daily iodine content in the recipe).
After 12 days, the average daily weight gains of rats in the control group 1 were 3.2 ± 0.18 g / day, in the research 2 and 3 groups -4.5 ± 0.45 and 4.0 ± 0.36 g / day, which is 40.63% and 25.0% more than in the control, respectively. The absolute gains in live weight of rats in the control group were 38.8 ± 2.13 g / goal, and in the experimental group 53.4 ± 5.37 and 48.4 ± 4.34 g / goal. The relative weight gains of rats in the control group were 36.6 ± 3.31% / goal, and in the experimental 2 and 3 groups, 47.2 ± 5.88 and 44.3 ± 3.36% / goal respectively. The value of the absolute and relative increase in live weight of rats in the control and The consumption of mixed feeds for all groups decreased from 20.4 g / 100 g of body weight at the beginning of the experiment to 17.3 g / 100 g of body weight by the end of the experiment, while the total consumption of mixed feeds in the groups increased with an increase in the body weight of rats on average from 20 at the beginning of the experiment to 24 g per day. The relative decrease in the feed that was consumed is associated with a decrease in the interest of the rats in new feed, the composition of which did not change during the experiment. The rest of the feed at the end of the day in the feeders was similar and ranged from 5 ± 2g
In the experimental groups that consumed the compound feed with EFA there were no visible changes in the state of the hairline and mucous membranes of the oral cavity.
The lowest cost of feed was observed for the research group 2, consumed feed with a content of EFA 25%. Feed conversion (feed costs for obtaining a gram of increase in body weight of rats) in the control group was 5.31 g / g, in research 2 and 3 groups -3.78 and 4.2 g / g, which is 28.81 and 19, 96% less than in the control, respectively.
Conclusions
The conclusions from the results of experimental researches can be made about the possibility and perspectivity of the use of methods for the determination of organicity and biotesting in contrast with the traditional methods of safety assessments of feed products and its environmental labeling. For the production of safe EFA the content of algae in its composition should not exceed 15%, and the additive itself in the feed -up to 25%. 
CHLORELLA SUSPENSION AND ITS USAGE IN FINISHING PIGS' RATIONS

Abstrakt
The animal husbandry cannot develop successfully without complete balanced feed and optimal forage supply. This article deals with the chemical composition of chlorella suspension. The ration is balanced with seaweeds as well as premixes, vitamins and bio supplement for the last decades. These seaweeds include chlorella -a representative of green microscopic algae.
The use of chlorella allows for multi-factor balancing of the diet in accordance with modern feeding standards, which increases the productive effect of feed and significantly increases the transformation of nutrients into livestock products. This is a relevant issue of modern animal husbandry.
The chlorella suspension was material for scientific research. It was made on the farm "In Samvel", Ovidiopol District. According to the result of researches that took place on the farm " In Samvel", Biliayevka District, Odessa Oblast and SERF "Yuzhnyi" OSAGES NAAS, new data concerning chemical composition, the positive influence of investigated chlorella suspen-
